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1 General Data
Work address: School of Mathematics, Computer Science and Engineering

Department of Electrical and Electronic Engineering
City, University of London
Northampton Square, London, EC1V 0HB,UK

Email: nepomuceno@ieee.org
Scientific Networks Google Scholar page

Publons
Orcid: 0000-0002-5841-2193
Researchgate
Scopus ID: 6603006224

Permanent Address: Department of Electrical Engineering
Federal University of São João del-Rei
Praça Frei Orlando, 170 - Centro
36307-352 - São João del-Rei - Brazil

Homepage: http://www.ufsj.edu.br/nepomuceno
Place of birth: São João del-Rei, Minas Gerais, Brazil
Nationality: Brazilian

2 Current academic positions

From May 03 Associate Professor (Reader), Department of Electrical Engineering, Federal University of São
João del-Rei (Brazil)

From Dec 20 Visiting Researcher, Department of Electrical and Electronic Engineering,City, University of
London

3 Past Experience

Oct 20 – Dec 20 Visiting Lecturer, Program of Masters on Computer Science and Knowledge Discovery -
Saint Petersburg Electrotechnical University

Jun 19 – Nov 19 Research Fellow, Computer-Aided Design Department - Saint Petersburg Electrotechnical
University

Feb 13 – Jul 14 Postdoctoral Fellow, Intelligent Networks and Systems - Imperial College London
Jan 05 – Mar 05 Research Fellow, Aeronautical Institute of Technology (Brazil)
Mar 02 – Apr 03 Lecturer in Engineering, University of Itauna (Brazil)
Jan 00 – Apr 00 Visiting Researcher, Continuing Education in Intelligent Curriculum Development - Uni-

versity of Huddersfield, UK.
Apr 94 – Jun 97 Administrative Assistant, Companhia Paulista de Ferro Ligas - Bozel (Paulistan Steel Com-

pany - Bozel) - Brazil.
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4 Education
Jul 02 – Dec 05 PhD in Electrical Engineering, Federal University of Minas Gerais, Thesis title: Dynamics,

Modelling and Control of Epidemics. Advisors: Luis Antonio Aguirre and Ricardo Hiroshi
Caldeira Takahashi

Mar 01 – Jun 02 Masters Degree in Electrical Engineering, Federal University of Minas Gerais, Thesis Title:
Multiobjective System Identification. Advisors: Ricardo Hiroshi Caldeira Takahashi and
Luis Antonio Aguirre

Mar 96 – Dec 01 Bachelor Degree in Electrical Engineering, Federal University of São João del-Rei

5 Research interests

1. System Identification
2. Computer Arithmetic
3. Chaos
4. Cryptography
5. Complex Networks
6. Intelligent Systems

6 Reviewer of research proposals

1. Dutch Research Council - Netherlands
2. National Science Centre - Poland
3. Fapemig - Brazil
4. CNPq - Brazil

7 Publications (h-index 20 from Google Scholar)

• 1245 citations
• 73 publications in peer-reviewed journals (among which 2 Applied Math Comp, 1 Applied Soft Comp,

7 Chaos Solitons Fractals, 1 Chaos, 1 Communic Nonlinear Science, 1 Comp Elect Eng, 1 Elec Eng,
4 Entropy, 1 IEEE Access, 3 IEEE Latin Americ, 1 IET Contr Theory, 6 Int J Bifurcation Chaos, 1
J Complex Systems, 1 Nonl Dynamics, 1 Scientific Reports, 1 Soft Computing, 2 Systems Science &
Control Eng )

• 172 conferences/book chapters

8 Top 5 most cited papers - Google Scholar

66 E. G. Nepomuceno and S. A. M. Martins, “A lower bound error for free-run simulation of the polynomial
NARMAX,” Syst. Sci. Control Eng., vol. 4, no. 1, pp. 50–58, Jan. 2016.

52 E. G. Nepomuceno, “Convergence of recursive functions on computers,” J. Eng., vol. 2014, no. 10, pp.
560–562, Oct. 2014

48 J. A. Sánchez, H. R. Lasker, E. G. Nepomuceno, J. D. Sánchez, and M. J. Woldenberg, “Branching and
Self-Organization in Marine Modular Colonial Organisms: A Model,” Am. Nat., vol. 163, no. 3, pp.
E24–E39, Mar. 2004.

47 E. M. A. M. Mendes and E. G. Nepomuceno, “A Very Simple Method to Calculate the (Positive) Largest
Lyapunov Exponent Using Interval Extensions,” Int. J. Bifurc. Chaos, vol. 26, no. 13, p. 1650226, Dec.
2016.

45 E. G. Nepomuceno and E. M. A. M. Mendes, “On the analysis of pseudo-orbits of continuous chaotic non-
linear systems simulated using discretization schemes in a digital computer,” Chaos, Solitons & Fractals,
vol. 95, pp. 21–32, Feb. 2017.
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9 Teaching activity

Abbreviation: AYs: for Academic Years; EE: undergraduate students in Electrical Engineering; ME: students
in MSc in Electrical Engineering.

9.1 At Federal University of São João del-Rei

2014-2020 (7 AYs) Computer Arithmetic - Website
72-hour course for ME. A simplified version is also delivered for undergraduate level.
From 2014-2017, it was called Mathematical Analysis for Computing).

2019-2020 (2 AYs) Design of Digital Circuits in FPGA and VHDL - Website
72-hour course, new module created for EE

2019-2020 (2 AYs) Complex Networks - Website
60-hour course for ME

2015-2019 (5 AYs) Laboratory of Electronics - Website
36-hour, experimental module for EE

2017-2018 (2 AYs) Numerical Analysis - Website
60-hour module for ME

2017 (1 AY) Computer Architecture - Website
72-hour course for EE

2016 (1 AY) Computer Programming- Website
72-hour course for EE

2004,2015 (2 AYs) Logical Circuits - Website
72-hour course for EE

2014-2015 (3 AYs) Optimization Techniques - Website
60-hour course for ME

2014 (1 AY) Laboratory of Circuits - Website
32-hour course, experimental for EE.

2004-2012 (8 AYs) Electronics
72-hour course for EE.

2003 - 2007 (5 AYs) Electromagnetics
64-hour course for EE

2007 (1 AY) Nonlinear Dynamics
72-hour course for EE

2007 (1 AY) System Identification
60-hour course for EE

9.2 At Saint Petersburg Electrotechnical University

2020 (1 AY) Computer Arithmetic for Complex Networks - Website
20-hour course for the international Computer Science and Knowledge Discovery Visiting Lec-
turers

9.3 At University of Itauna

2002-2003 (2 AYs) Numerical Analysis
60-hour course for undergraduate in Mechanical Engineering

2002-2003 (2 AYs) Automation and Control
60-hour course for undergraduate in Mechanical Engineering

10 Recent research projects

1. 2021-2023: Computational Chaos: Analysis and Application using Computer Arithmetic (CNPq: R$
39,000.00 - US$ 7,959.18 )
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2. 2019-2021: Reinforcement Learning: Engineering and Statistics for society improvement (UFSJ Rector:
R$ 50,000.00 - US$ 10,204.08)

3. 2018-2020: Chaotic dynamics in complex networks using computer arithmetic ( CNPq: 425509/2018-4
- R$ 41,248.50 - US$ 8,418.06).

4. 2018-2020: Computational performance of the Polynomial NARMAX simulation(Fapemig: TEC - APQ-
00870-17, R$ 24,133.20 - US$ 4,925.14 )

5. 2017-2020: Computer Simulation with Interval Arithmetic - CNPq/INERGE (R$ 100,000.00 - US$
20,408.16 ).

6. (2015-2017): Structure Detection of NARX Polynomial Models. (Fapemig: APQ-01746-14 E R$
26,250.00 - US$ 5,357.14).

7. (2015 - 2017):Center of Robotics and Assistive Technology at UFSJ(CNPq 458768-2013: Around R$
100,000.00 - US$ 20,408.16)

8. 2011-2014: Robotic Program to Assistive Technology ()MCTIC$ 50,000.00 - US$ 10,204.08).
9. 2009-2012: Robotics and Digital Inclusion (CNPq: R$ 53,655.00 - US$ 10,950.00).

10. 2009-2010: Electrical Engineering Instrumentation (CAPES R$ 50,790.00 - US$ 10,365.30).
11. 2008-2010: Computer Simulation for Postgraduate Program (CAPES: R$ 149,310.00 - US$ 30,471.42).
12. 2007-2010: Investigation of Propagation of Bovine Brucellosis (UFSJ R$ 3,500.00 - US$ 714.28)
13. 2007-2009: Modelling and Control of Spatial Propagation of Epidemiological Systems using Individual

Based Models (Fapemig R$ 10,000.00 - US$ 2,040.81).
14. 2010-2012: CEPPE - Energy Process Center (FINEP: R$ 806,000.00 - US$ 164,489.79)

11 Editorial Experience

• Member of Editorial Board
1. (2020-):Transactions on Circuits and Systems II: Express Briefs - Associate Editor
2. (2020-): Journal of Control, Automation and Electrical Systems - Associate Editor
3. (2020-): Neural Computing & Applications - Associate Editor
4. (2020-): Mathematical Problems in Engineering - Associate Editor
5. (2019-): IEEE Latin America Transactions - Steering Committee - Deputy EiC.
6. (2017-2019): IEEE Latin America Transactions - Associate Editor
7. (2019-2020): Journal of Computer Science Research- Associate Editor
8. (2017-2020): Journal of Biomedical Research and Reviews - Associate Editor

• Reviewer:
1. AIMS Mathematics
2. Axioms
3. Algorithms
4. Applied Mathematics and Nonlinear Sciences
5. Archives of Electrical Engineering
6. Asian Journal of Research in Computer Science
7. Biometric Brazilian Journal
8. Chaos
9. Chaos Solitons & Fractals

10. Communications in Nonlinear Science & Numerical Simulation
11. Computation
12. Computer Methods and Programs in Biomedicine
13. Computer Modeling in Engineering & Sciences
14. Computers
15. Digital Signal Processing
16. Electronics
17. Electronics Letters
18. EPL (Europhysics Letters)
19. Expert Systems with Applications
20. Entropy
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21. Exacta Revista do Departamento de Ciências Exatas e Tecnológicas do Uni BH
22. Hacettepe Journal of Mathematics and Statistics
23. IAES International Journal of Artificial Intelligence (IJ-AI)
24. IEEE Latin America Transactions
25. IEEE Transactions on Circuits and Systems I-Regular Papers
26. IEEE Transactions on Circuits and Systems II-Express Briefs
27. IEEE Transactions on Automatic Control
28. IET Image Processing
29. Information
30. Information Sciences
31. International Journal Of Applied And Computational Mathematics (Online)
32. International Journal Of Environmental Research And Public Health (Print)
33. International Journal of Numerical Modelling: Electronic Networks, Devices
34. Journal Of Complex Networks
35. Journal Of The Franklin Institute-Engineering And Applied Mathematics
36. Journal Of Biomedical Research And Reviews
37. Journal Of Control, Automation And Electrical Systems
38. Journal of Difference Equations and Applications
39. Journal Of Process Control
40. Mathematical Problems In Engineering (Online)
41. Machine Learning: Science And Technology
42. Microprocessors and Microsystems
43. NED University Journal of Research
44. Neurocomputing
45. Nonlinear Dynamics
46. Neural Computing & Applications (Internet)
47. Physica A-Statistical Mechanics And Its Applications
48. Philosophies
49. Recent Patents On Computer Science
50. Recent Patents On Mechanical Engineering
51. Revista De Engenharia Da Faculdade Salesiana
52. Results in Physics
53. Royal Society Open Science
54. Sensors
55. SN Applied Sciences
56. Scientia Iranica
57. Security and Communication Networks
58. Sensing and Imaging
59. Theoretical Biology and Medical Modelling

12 Technical Program Committee

1. DATA’21 - 2021 International Conference on Data Analytics for Business and Industry: Way Towards a
Sustainable Economy - Bahrain.

2. III LAWCN (2021) (Latin American Workshop on Computational Neuroscience).
3. 2021 IEEE International Conference on Internet of Things and Intelligence System (IoTaIS 2021) - In-

donesia.
4. SBAI 2021 - Brazilian Symposium on Intelligent Automation - Chair of Data Science track.
5. IEEE International Symposium on Circuits and Systems (ISCAS 2021) - Track Co-Chairs - South Korea
6. ECONF’20 - 2020 Sixth International Conference on e-Learning - Bahrain
7. Data’20 - International Conference on Data Analytics for Business and Industry, 2020, Bahrain
8. 3ICT2020 - 2020 International Conference on Innovation and Intelligence for Informatics, Computing

and Technologies (3ICT) - Bahrain
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9. DASA’20 (2020 International Conference on Decision Aid Sciences and Application (DASA) - Bahrain
10. XXIII Congresso Brasileiro de Automática - CBA 2020.
11. 5th International Conference on Electronic Design (ICED) 2020 - Malaysia
12. Simpósio Brasileiro de Sistemas Elétricos (SBSE) - 2020 - Brazil.
13. IAES International Journal of Artificial Intelligence (IJ-AI) - 2020 - Indonesia.
14. IAICT’2020 - The 2020 International Conference on Industry 4.0, Artificial Intelligence, and Communi-

cations Technology (IAICT).
15. The 2019 International Conference on Internet of Things and Intelligence System (IoTaIS) - Bali, In-

donesia.
16. SBAI 2019 (Simpósio Brasileiro de Automação Inteligente)
17. The 2019 International Conference on Industry 4.0, Artificial Intelligence and Communications Technol-

ogy, Bali - IEEE conference.
18. SBAI 2017 (Simpósio Brasileiro de Automação Inteligente)
19. CBEB 2016 (25th Brazilian Congress on Biomedical Engineering)
20. SASO 2014 (Eight IEEE International Conference on Self-Adaptive and Self-Organizing Systems)

13 Supervision

1. Undergraduate: supervised 106 projects.
2. Graduate: (co)supervised31 students on Masters Degree and 8 PhD students (including present supervi-

sions)

14 Academic Administration

1. Secretary of Technical Committee on Nonlinear Circuits and Systems - IEEE Circuits and Systems So-
ciety (2021-2023).

2. Senior Member of IEEE (2020-).
3. Member of Brazilian Society of Automatica.
4. Member of IEEE Circuits and Systems (IEEE-CAS).
5. Member of Technical Committee on Nonlinear Circuits and Systems - IEEE CAS.
6. Coordinator of Electrical Engineering Course (2006-2008).
7. Coordinator of Masters Degree in Electrical Engineering (2008-2012).
8. Director of the Technological Division of Federal University of São João del-Rei (2008-2012).
9. General coordinator of X Brazilian Symposium of Intelligent Automation (SBAI 2011).

15 Publications - Journals

[1] T. Araujo, M. B. Cardoso, E. G. Nepomuceno, C. H. Llanos, J. Arias-Garcia, A new floating-point
adder FPGA-based implementation using RN-coding of numbers, Computers & Electrical Engineering
90 (2021) 106947. doi:10.1016/j.compeleceng.2020.106947.

[2] A. V. Tutueva, T. I. Karimov, L. Moysis, E. G. Nepomuceno, C. Volos, D. N. Butusov, Improving chaos-
based pseudo-random generators in finite-precision arithmetic, Nonlinear Dynamics 104 (1) (2021) 727–
737. doi:10.1007/s11071-021-06246-0.

[3] A. L. C. Ottoni, E. G. Nepomuceno, M. S. de Oliveira, D. C. R. de Oliveira, Reinforcement learning
for the traveling salesman problem with refueling, Complex & Intelligent Systems (jun 2021). doi:
10.1007/s40747-021-00444-4.

[4] A. F. Versiani, R. G. Sousa, P. T. Monteforte, J. J. S. Marciano, E. G. Nepomuceno, T. E. Nazare,
M. J. Lacerda, M. F. S. Barroso, M. A. Abdalla-Junior, E. L. F. C. Alvarenga, N. Silva C., A. M. Silva-
Junior, A required isolation index to support the health system during the pandemic of Covid-19 in Minas
Gerais, Brazil, IEEE Latin America Transactions 19 (6) (2021) 961–969. doi:10.1109/TLA.2021.
9451241.
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[5] D. N. Butusov, D. O. Pesterev, A. V. Tutueva, D. I. Kaplun, E. G. Nepomuceno, New technique to quantify
chaotic dynamics based on differences between semi-implicit integration schemes, Communications in
Nonlinear Science and Numerical Simulation 92 (2021) 105467. doi:10.1016/j.cnsns.2020.
105467.

[6] A. V. Tutueva, T. I. Karimov, E. G. Nepomuceno, D. N. Butusov, Detection of Hidden Oscillations in
Systems Without Equilibrium, International Journal of Bifurcation and Chaos 31 (03) (2021) 2150043.
doi:10.1142/S0218127421500437.

[7] A. V. Tutueva, E. G. Nepomuceno, A. I. Karimov, V. S. Andreev, D. N. Butusov, Adaptive chaotic
maps and their application to pseudo-random numbers generation, Chaos, Solitons & Fractals 133 (2020)
109615. doi:10.1016/j.chaos.2020.109615.

[8] A. Karimov, E. G. Nepomuceno, A. Tutueva, D. Butusov, Algebraic Method for the Reconstruction of
Partially Observed Nonlinear Systems Using Differential and Integral Embedding, Mathematics 8 (2)
(2020) 300. doi:10.3390/math8020300.

[9] V. S. Borges, E. G. Nepomuceno, C. A. Duque, D. N. Butusov, Some Remarks about Entropy of Digital
Filtered Signals, Entropy 22 (3) (2020) 365. doi:10.3390/e22030365.

[10] T. E. Nazaré, E. G. Nepomuceno, S. A. M. Martins, D. N. Butusov, A Note on the Reproducibility of
Chaos Simulation, Entropy 22 (9) (2020) 953. doi:10.3390/e22090953.

[11] G. D. Baranov, E. G. Nepomuceno, M. A. Vaganov, V. Y. Ostrovskii, D. N. Butusov, New Spectral
Markers for Broken Bars Diagnostics in Induction Motors, Machines 8 (1) (2020) 6. doi:10.3390/
machines8010006.

[12] A. L. C. Ottoni, E. G. Nepomuceno, M. S. de Oliveira, D. C. R. de Oliveira, Tuning of reinforcement
learning parameters applied to SOP using the Scott–Knott method, Soft Computing 24 (6) (2020) 4441–
4453. doi:10.1007/s00500-019-04206-w.

[13] F. L. Miranda, L. W. Oliveira, B. H. Dias, L. C. Resende, E. G. Nepomuceno, E. J. Oliveira, Compos-
ite Power System Reliability Evaluation Considering Stochastic Parameters Uncertainties, IEEE Latin
America Transactions 18 (11) (2020) 2003–2010. doi:10.1109/TLA.2020.9398642.

[14] M. S. Al-Ghamdi, M. E. Khater, E. M. Abdel-Rahman, E. G. Nepomuceno, Quasi-Static Pull-in:
an Instability in Electrostatic Actuators, Scientific Reports 10 (1) (2020) 4990. doi:10.1038/
s41598-020-61534-w.

[15] E. R. Pinto, E. G. Nepomuceno, A. S. L. O. Campanharo, Impact of Network Topology on the Spread of
Infectious Diseases, TEMA (São Carlos) 21 (1) (2020) 95. doi:10.5540/tema.2020.021.01.
95.

[16] A. L. Carvalho Ottoni, E. Geraldo Nepomuceno, M. Santos de Oliveira, Development of a Pedagogical
Graphical Interface for the Reinforcement Learning, IEEE Latin America Transactions 18 (01) (2020)
92–101. doi:10.1109/TLA.2020.9049466.

[17] T. M. Santos, M. F. Barroso, R. A. Ricco, E. G. Nepomuceno, É. L. Alvarenga, Á. C. Penoni, A. F. Santos,
A low-cost wireless system of inertial sensors to postural analysis during human movement, Measurement
148 (2019) 106933. doi:10.1016/j.measurement.2019.106933.

[18] D. Kaplun, A. Voznesenskiy, S. Romanov, E. Nepomuceno, D. Butusov, Optimal Estimation of Wavelet
Decomposition Level for a Matching Pursuit Algorithm, Entropy 21 (9) (2019) 843. doi:10.3390/
e21090843.

[19] E. G. Nepomuceno, M. Perc, Computational chaos in complex networks, Journal of Complex Networks
(2019) 1–16doi:10.1093/comnet/cnz015.
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[20] E. G. Nepomuceno, L. G. Nardo, J. Arias-Garcia, D. N. Butusov, A. Tutueva, Image encryption based on
the pseudo-orbits from 1D chaotic map, Chaos: An Interdisciplinary Journal of Nonlinear Science 29 (6)
(2019) 061101. doi:10.1063/1.5099261.

[21] D. Butusov, A. Karimov, A. Tutueva, D. Kaplun, E. G. Nepomuceno, The Effects of Padé Numerical
Integration in Simulation of Conservative Chaotic Systems, Entropy 21 (4) (2019) 362. doi:10.3390/
e21040362.

[22] E. G. Nepomuceno, P. F. S. Guedes, A. M. Barbosa, M. Perc, R. Repnik, Soft Computing Simulations
of Chaotic Systems, International Journal of Bifurcation and Chaos 29 (08) (2019) 1950112. doi:
10.1142/S0218127419501128.

[23] E. G. Nepomuceno, A. M. Lima, J. Arias-García, M. Perc, R. Repnik, Minimal digital chaotic system,
Chaos, Solitons & Fractals 120 (2019) 62–66. doi:10.1016/j.chaos.2019.01.019.

[24] L. G. Nardo, E. G. Nepomuceno, J. Arias-Garcia, D. N. Butusov, Image encryption using finite-precision
error, Chaos, Solitons & Fractals 123 (2019) 69–78. doi:10.1016/j.chaos.2019.03.026.

[25] T. Karimov, E. G. Nepomuceno, O. Druzhina, A. Karimov, D. Butusov, Chaotic Oscillators as Inductive
Sensors: Theory and Practice, Sensors 19 (19) (2019) 4314. doi:10.3390/s19194314.

[26] W. R. Lacerda Junior, S. A. M. Martins, E. G. Nepomuceno, M. J. Lacerda, Control of Hysteretic Systems
Through an Analytical Inverse Compensation Based on a NARX Model, IEEE Access 7 (1) (2019) 98228–
98237. doi:10.1109/ACCESS.2019.2926057.

[27] E. G. Nepomuceno, A novel method for structure selection of the Recurrent Random Neural Network
using multiobjective optimisation, Applied Soft Computing 76 (2019) 607–614. doi:10.1016/j.
asoc.2018.10.055.

[28] W. R. Lacerda Junior, S. A. Martins, E. G. Nepomuceno, The lower bound error as an auxiliary technique
to select the integration step-size in the simulation of chaotic systems, Learning and Nonlinear Models
16 (1) (2018) 56–67. doi:10.21528/LNLM-vol16-no1-art4.

[29] E. G. Nepomuceno, A. M. Barbosa, M. X. Silva, M. Perc, Individual-based modelling and control of
bovine brucellosis, Royal Society Open Science 5 (5) (2018) 180200. doi:10.1098/rsos.180200.

[30] E. G. Nepomuceno, M. L. C. Peixoto, S. A. M. Martins, H. M. Rodrigues, M. Perc, Inconsistencies in
Numerical Simulations of Dynamical Systems Using Interval Arithmetic, International Journal of Bifur-
cation and Chaos 28 (04) (2018) 1850055. doi:10.1142/S0218127418500554.

[31] E. G. Nepomuceno, H. M. Rodrigues Junior, S. A. Martins, M. Perc, M. Slavinec, Interval computing
periodic orbits of maps using a piecewise approach, Applied Mathematics and Computation 336 (2018)
67–75. doi:10.1016/j.amc.2018.04.063.

[32] P. H. O. Silva, L. G. Nardo, S. A. M. Martins, E. G. Nepomuceno, M. Perc, Graphical interface as a
teaching aid for nonlinear dynamical systems, European Journal of Physics 39 (6) (2018) 065105. doi:
10.1088/1361-6404/aae35c.

[33] E. G. Nepomuceno, S. A. M. Martins, M. J. Lacerda, E. M. A. M. Mendes, On the Use of Interval
Extensions to Estimate the Largest Lyapunov Exponent from Chaotic Data, Mathematical Problems in
Engineering 2018 (2018) 1–8. doi:10.1155/2018/6909151.

[34] M. R. Silva, E. G. Nepomuceno, G. F. V. Amaral, S. A. M. Martins, L. G. Nardo, Exploiting the rounding
mode of floating-point in the simulation of Chua’s circuit, The interdisciplinary journal of Discontinuity,
Nonlinearity, and Complexity 7 (2) (2018) 185–193. doi:10.5890/DNC.2018.06.007.

[35] H. M. R. Junior, M. L. C. Peixoto, E. G. Nepomuceno, S. A. M. Martins, Using Different Interval Ex-
tensions to Increase the Accuracy of the Exact Solution on Recursive Functions, The interdisciplinary
journal of Discontinuity, Nonlinearity, and Complexity 7 (2) (2018) 165–172. doi:10.5890/DNC.
2018.06.005.
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